Ocular Signs of Chordomas My interest in chordomas dates from 1954 when an agitated woman in her late 30s consulted me because she thought she was going blind. Severe headache and the recent onset of diplopia confirmed her worst suspicions. On examination she was found to have a right lateral rectus palsy and bitemporal hemianopia. I assured her that her vision would probably improve after cranial surgery, as indeed it did, and that all would then be well, an optimistic prognosis which proved profoundly mistaken. Patients with chordomas rarely do well.
Skull X-rays revealed an intrasellar tumour with a calcified suprasellar extension. Craniotomy revealed a chordoma which was removed as far as possible. This was followed by deep ray therapy.
By 1958 the VI nerve palsy was complete and permanent, by 1962 the nasopharynx was involved, by 1964 the palate was ulcerated and required surgical excavation. In 1967 she died after suffering multiple cranial nerve palsies and the nightmare of persistent pain.
Chordomas arise from embryonic rests of the notochordthe primitive axial skeleton of vertebrates. Extending from head to tail of the embryo it becomes enclosed within a cartilaginous cover except in certain areas. One of them is the dorsum selle; another is the sacrococcygeal region and these are the sites of election of chordomas.
Virchow (1857) first described an intracranial chordoma arising from the dorsum sellae or clivus in the region of the spheno-occipital synchondrosis. He thought it arose from cartilage but Muller (1858) recognized its true origin from the notochord and Ribbert (1894) put the matter beyond reasonable doubt by producing experimental tumours in the rabbit from the nucleus pulposus of intravertebral cartilages and these tumours were composed of vacuolated or physaliferous cells identical with those of the notochord.
Clivus chordomas are nodular firm eminences which exhibit slow expansile growth with infiltration and destruction of bone. They do not usually invade soft tissues but frequently recur after excision. They rarely metastasize.
If we look at a chordoma in saggital section we see that the symptoms and signs likely to arise from such a growth depend on the site of origin and the direction in which it spreads.
Sites ofOrigin
(1) Chordomas arising over the clivus are likely to interfere with the smooth working of the brain stem so that symptoms of basilar ischkmia are common.
(2) Chordomas arising on the dorsum sellx close to the pituitary fossa may produce the endocrine symptoms of hypopituitarism early in their course.
(3) Chordomas arising within the cavernous sinus produce an orbital apex syndrome. (4) Chordomas arising from the clivus near the foramen magnum may produce no ocular signs till late in their course and tend to affect the cranial nerves from VIII to XII.
Direction ofSpread A chordoma may project upwards into the cranial cavity and produce chiasmal compression, laterally into the base of the skull to produce III, IV and VI nerve palsies, forwards into the nasopharynx or orbit to produce muscle palsies and unilateral optic atrophy, or downwards and backwards towards the foramen magnum and the spinal canal to produce cranial nerve palsies and long-tract signs.
Twelve cases were discussed illustrating these points. The following conclusions may be drawn from this series of chordomas:
(1) Eye signs were a prominent part of the presenting picture in 8 of the 12 cases.
(2) Eye signs were present as a second incident in 1I otfthe 12.
(3) A VI nerve palsy is the commonest first sign of this tumour. (4) The commonest accompaniment is severe headache, intermittent at first and finally permanent.
(5) Eye signs are most frequent in association with tumours arising from the upper part of the clivus or dorsum selle and with those which spread upwards to the chiasma, laterally towards the ocular motor nerves or forwards towards the orbit. (6) Straight skull X-rays may be normal in the presence of a symptom-producing chordoma. Arteriograms and air studies are necessary to make the diagnosis before erosion of bone has taken place or calcification has set in. (7) The average survival period of 8 cases was three years from the date of the first symptom to the date of death. Survival in this series was longer in those tumours arising low down on the clivus. One such patient is still alive, after nine years, another survived fifteen years and another fourteen years.
We are still at a loss as far as treatment of chordomas is concerned because they arise in inaccessible bone and often involve large blood vessels, thus making surgical removal hazardous Section ofOphthalmology 523 or impossible. Progress as far as treatment is concerned would seem to await the discovery of a cytotoxic drug which has a specific effect upon the physaliferous cells of the notochord. A bitemporal visual field defect should always suggest the possibility of a chiasmal lesion, but an inspection of the optic discs may in certain cases reveal an intraocular cause for the field loss. In the latter case the usual finding is that of inferior conus or Fuchs' coloboma of the optic disc, which is often accompanied by inversion of the optic disc so that the retinal vessels emerge from the nasal rather than the temporal side. Frequently depigmentation ofthe fundus adjacent to the conus is found which is sometimes best appreciated in a retinal photogarph or with indirect ophthalmoscopy.
In a series of 9 patients, 15 eyes showing conus of the optic disc were examined. Fourteen of these showed depression of the visual field to a small stimulus on the temporal side. Most of the defects were found in the upper temporal quadrant but some extended to the lower temporal quadrant or across the mid-line into the upper nasal quadrant. The postulated cause of the field defects seem to be due to two factors:
(1) Some degree of ectasia of part of the globe. This is supported by the difference of the refraction in the affected area compared with that of the macula.
(2) Hypoplasia of the retina and choroid with fewer receptors per unit area. The decrease in pigmentation of the fundus in the lower nasal quadrant in these cases is advanced to support this theory.
In differentiating between bitemporal field defects due to ocular and those due to chiasmal lesions, the behaviour of the field relative to the vertical meridian should be noted.
Chiasmal lesions tend to respect the mid-line and end in a sharp edge which in the early stages does not cross the nasal side. Defects due to ocular lesions tend to slope obliquely across the mid-line and frequently involve part of the upper nasal quadrants.
The following paper was also read: 
